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US Patent Application Serial No. 09/921 ,022 

Amendment Dated 7/24/04 

Reply to Office Action Dated 3/24/2004 

Amendments to the Claims 

The listing of claims will replace all prior versions, and listings, of claims in 
the application. 



Listing of Claims: 

1 . (Currently Amended) A method for reducing the slew rate of transition 
edges of a digital signal on a nod e an output pad of an integrated circuit, 
comprising: 

connecting a first switchably conductive device characterized by a first 
threshold voltage of a given polarity between said nod e output pad of said 
integrated circuit and a voltage source, said first switchably conductive device 
having a control input connected to a first input signal to allow current conduction 
from said voltage source to said node output pad of said int egrated circuit when a 
voltage level of said first input signal is equal to and greater than said first 
threshold voltage and to disallow said current conduction when said voltage level 
of said first input signal is less than said first threshold voltage; 

connecting a second switchably conductive device independent from said 
first switchably conductive device and characterized by a second threshold 
voltage of said given polarity greater than said first threshold voltage between 
said «ede output pad of said integrated circuit and said voltage source, said 
second switchably conductive device having a control input connected to a 
second input signal to allow current conduction from said voltage source to said 
nodo output pad of said integrated circuit when a voltage level of said second 
input signal is equal to and greater than said second threshold voltage and to 
disallow said current conduction when said voltage level of said second input 
signal is less than said second threshold voltage; and 

connecting a driving signal as said first input signal of said first switchably 
conductive device and as said second input signal of said second switchably 
conductive device; 
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wherein said first switchablv conductive device and said second 
switchablv conductive device together operate to control the slew rate of said 
output signal driven onto said output pad of said integrate d circuit using a step- 
controlled edge transition . 

2. (Currently Amended) A method in accordance with claim 1 , comprising: 
connecting between said node output pad of said inte grated circuit and 

said voltage source one or more additional independent switchably conductive 
devices each characterized by a respective threshold voltage of said given 
polarity but different than said first threshold voltage, said second threshold 
voltage, and each other respective threshold voltage, each said one or more 
additional switchably conductive devices having a respective control input 
connected to a respective input signal to allow current conduction from said 
voltage source to said bo4b output pad of said integrated circuit when a voltage 
level of said respective input signal is equal to and greater than said respective 
threshold voltage and to disallow said current conduction when said voltage level 
of said respective input signal is less than said respective threshold voltage; and 

connecting said driving signal as said respective input signal of said 
respective switch of each of said respective one or more additional switchably 
conductive devices; 

wherein said first switchablv conductive device, said second switchablv 
conductive device, and said respective one or more additiona l independent 
switchablv conductive devices together operate to control the slew rate of said 
output signal driven onto said output pad of said integrated ci rcuit using a step- 
controlled edge transition . ' 

3. (Currently Amended) An output driver that drives an output signal onto 
an output pad a pparatus for roducing tho c l ow rato of trans i t i on odgoc of a d i gita l 
c i gno l on a node of an integrated circuit, comprising: 

a first switchably conductive device characterized by a first threshold 
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voltage of a given polarity, said first switchably conductive device oonnoctod 
b e twe e n said nodo coupled between said output pad of said integrated circuit 
and a voltage source and having a control input connected to a driving signal to 
allow current conduction from said voltage source to said nodo output pad when 
a voltage level of said driving signal is equal to and greater than said first 
threshold voltage and to disallow said current conduction when said voltage level 
of said driving signal is less than said first threshold voltage; and 

a second switchably conductive device independent from said first 
switchably conductive device characterized by a second threshold voltage of said 
given polarity greater than said first threshold voltage, said second switchably 
conductive device ee nn e ct e d betwe e n s aid nod e coupled between said output 
pad of said integrated circuit and said voltage source and having a control input 
connected to said driving signal to allow current conduction from said voltage 
source to said nod e output pad when a voltage level of said driving signal is 
equal to and greater than said second threshold voltage and to disallow said 
current conduction when said voltage level of said driving signal is less than said 
second threshold voltage; 

wherein said first switchably conductive device and said second 
switchably conductive device together operate to control the slew rate of said 
output signal driven onto said output pad of said integrated circuit using a step- 
controlled edge transition . 

4. (Currently Amended) An apparatus output driver in accordance with 
claim 3 t wherein said first switchably conductive device comprises a single field 
effect transistor (FET) and single second switchably conductive device comprises 
a single field effect transistor (FET). 

5. (Currently Amended) An apparatus output driver in accordance with 
claim 3, comprising: 
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one or more additional independent switchably conductive devices each 
characterized by a respective threshold voltage of said given polarity but different 
than said first threshold voltage, said second threshold voltage, and each other 
respective threshold voltage, each said one or more additional independent 
switchably conductive devices connected between said nod e output pad and said 
voltage source and having a respective control input connected to said driving 
signal to allow current conduction from said voltage source to said nede output 
pad when said voltage level of said driving signal is equal to and greater than 
said respective threshold voltage and to disallow said current conduction when 
said voltage level of said driving signal is less than said respective threshold 
voltage^ 

wherein said first switchably conductive device, said second sw itchably 
conductive device, and said respective one or more additiona l independent 
switchably conductive devices together operate to control the slew rat e of said 
output signal driven onto said output pad of said integrated circu it using a step- 
controlled edge transition . 

6. (Currently Amended). An apparatu s output driver in accordance with 
claim 5, wherein said first switchably conductive device comprises a single field 
effect transistor (FET) and single second switchably conductive device comprises 
a single field effect transistor (FET), and said one or more additional switchably 
independent conductive devices each comprises a single field effect transistor 
(FET). 

7. (Currently Amended) A method for controlling the slew rate of 
transition edges of a digital signal on a nod e an output pad of an integrated 
circuit, said method comprising the steps of: 

driving, with a driving signal, a first switchably conductive device 
characterized by a first threshold voltage of a given polarity and connected 
between said nodo output pad of said integrated circuit and a voltage source, 
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said first switchably conductive device having a control input connected to said 
driving signal o allow current conduction from said voltage source to said node 
output pad of said integrated circuit when a voltage level of said driving signal is 
equal to and greater than said first threshold voltage and to disallow said current 
conduction when said driving signal is less than said first threshold voltage; 

driving, with said driving signal, a second switchably conductive device 
independent from said first switchably conductive device characterized by a 
second threshold voltage of said given polarity greater than said first threshold 
voltage and connected between said aode output pad of said integr ated circuit 
and said voltage source, said second switchably conductive device having a 
control input connected to said driving signal to allow current conduction from 
said voltage source to said node output pad of said integrated circuit when said 
voltage level of said driving signal is equal to and greater than said second 
threshold voltage and to disallow said current conduction when said voltage level 
of said driving signal is less than said second threshold voltage. 



8-11. (Canceled) 



12. (Currently Amended) A method for reducing the slew rate of 
transition edges of a digital signal on a nod e an output pad of an integrated 
circuit, comprising: 

connecting a first switchably conductive device characterized by a first 
threshold voltage of a given polarity between said node output pad of said 
integrated circuit and a voltage source, said first switchably conductive device 
having a control input connected to a first input signal to allow current conduction 
from said voltage source to said flede output pad of said inte grated circuit when a 
voltage level of said first input signal is equal to and less than said first threshold 
voltage and to disallow said current conduction when said voltage level of said 
first input signal is greater than said first threshold voltage; 
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connecting a second switchably conductive device independent from said 
first switchably conductive device characterized by a second threshold voltage of 
said given polarity less than said first threshold voltage between said fiede output 
pad of said integrated circuit and said voltage source, said second switchably 
conductive device having a control input connected to a second input signal to 
allow current conduction from said voltage source to said oede output pad of said 
integrated circuit when a voltage level of said second input signal is equal to and 
less than said second threshold voltage and to disallow said current conduction 
when said voltage level of said second input signal is greater than said second 
threshold voltage; and 

connecting a driving signal as said first input signal of said first switchably 
conductive device and as said second input signal of said second switchably 
conductive device; 

wherein said first switchably conductive device an d said second 
switchably conductive device together operate to control the slew rate of said 
output signal driven onto said output pad of said integra ted circuit using a step- 
controlled edge transition . 

13. (Currently Amended) A method in accordance with claim 12, 
comprising: 

connecting between said ftede output pad of said inte grated circuit and 
said voltage source one or more additional independent switchably conductive 
devices each characterized by a respective threshold voltage of said given 
polarity but different than said first threshold voltage, said second threshold 
voltage, and each other respective threshold voltage, each said one or more 
additional switchably conductive devices having a respective control input 
connected to a respective input signal to allow current conduction from said 
voltage source to said «ede output pad of said integrated circuit when a voltage 
level of said respective input signal is equal to and less than said respective 
threshold voltage and to disallow said current conduction when said voltage level 
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of said respective input signal is greater than said respective threshold voltage; 
and 

connecting said driving signal as said respective input signal of said 
respective switch of each of said respective one or more additional switchably 
conductive devices; 

wherein said first switchably conductive device, said second sw itchably 
conductive device, and said respective one or more additional independent 
switchably conductive devices together operate to control the sle w rate of said 
output signal driven onto said output pad of said integrated circu it using a step- 
controlled edge transition . 

14. (r.nrrently Amfindfid) An out put driver that drives an output signal 
onto an output pad app a ratu s f or reducing th e sl e w rato of trans i t i on edg e s of a 
d i g i ta l s i gnal on a nod e of an integrated circuit, comprising: 

a first switchably conductive device characterized by a first threshold 
voltage of a given polarity, said first switchably conductive device connected 
between said n od e output pad of said integrated circuit and voltage source and 
having a control input connected to a driving signal to allow current conduction 
from said voltage source to said node output pad of said inte grated circuit when a 
voltage level of said driving signal is equal to and less than said first threshold 
voltage and to disallow said current conduction when said voltage level of said 
driving signal is greater than said first threshold voltage; and 

a second switchably conductive device independent from said first 
switchably conductive device characterized by a second threshold voltage of said 
given polarity less than said first threshold voltage, said second switchably 
conductive device connected between said fiode output pad of said integrated 
circuit and said voltage source and having a control input connected to said 
driving signal to allow current conduction from said voltage source to said node 
output pad of said integrated circuit when a voltage level of said driving signal is 
equal to and less than said second threshold voltage and to disallow said current 
j 
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conduction when said voltage level of said driving signal is greater than said 
second threshold voltage; 

wherein said first switchablv conductive device and said second 
switchablv conductive device together operate to control the slew rate of said 
output signal driven onto said output pad of said integ rated circuit using a step- 
controlled edge transition . 

15. (Currently Amended) An apparatus output driver in accordance with 
claim 14, wherein said first switchably conductive device comprises a single field 
effect transistor (FET) and single second switchably conductive device comprises 
a single field effect transistor (FET). 

16. (Currently Amended) An apparatu s output driver in accordance with 
claim 14, comprising: 

one or more additional independent switchably conductive devices each 
characterized by a respective threshold voltage of said given polarity but different 
4han said first threshold voltage, said second threshold voltage, and each other 
respective threshold voltage, each said one or more additional switchably 
conductive devices connected between said oede output pad of said integrated 
circuit and said voltage source and having a respective control input connected 
to said driving signal to allow current conduction from said voltage source to said 
node output pad of said integrated circuit when said voltage level of said driving 
signal is equal to and less than said respective threshold voltage and to disallow 
said current conduction when said voltage level of said driving signal is greater 
than said respective threshold voltage; 

wherein said first switchablv conductive device, said s econd switchablv 
conductive device, and said respective one or more a dditional independent 
switchablv conductive devices together operate to control the slew rate of said 
output signal driven onto said output pad of said integrated circu it using a step- 
controlled edge transition . 
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17. (Currently Amended). An apparatu s output driver in accordance with 
claim 16, wherein said first switchably conductive device comprises a single field 
effect transistor (FET) and single second switchably conductive device comprises 
a single field effect transistor (FET), and said one or more additional switchably 
conductive devices each comprises a single field effect transistor (FET). 

18. (Currently Amended) A method for controlling the slew rate of 
transition edges of a digital signal on a node an output pad of an integrated 
circuit, said method comprising the steps of: 

driving, with a driving signal, a first switchably conductive device 
characterized by a first threshold voltage of a given polarity and connected 
between said «ede output pad of said integrated circuit and a voltage source, 
said first switchably conductive device having a control input connected to said 
driving signal to allow current conduction from said voltage source to said ftede 
output pad of said integrated circuit when a voltage level of said driving signal is 
equal to and less than said first threshold voltage and to disallow said current 
conduction when said driving signal is greater than said first threshold voltage; 

driving, with said driving signal, a second switchably conductive device 
independent from said first switchably conductive device characterized by a 
second threshold voltage of said given polarity less than said first threshold 
voltage and connected between said Rede output pad of said integrated circuit 
and said voltage source, said second switchably conductive device having a 
control input connected to said driving signal to allow current conduction from 
said voltage source to said ftede output pad of said integrated circuit when said 
voltage level of said driving signal is equal to and less than said second threshold 
voltage and to disallow said current conduction when said voltage level of said 
driving signal is greater than said second threshold voltage; 

wherein said first switchably conductive device and s aid second 
switchably conductive device together operate to control th e slew rate of said 

Docket No. 10010504-1 
JJC 4050-003 

10 



PACE 14/28 • ftCVD AT 7/24/20O4 6:17:48 PM [Eastern Daylight Time] ■ SVR:USPTO-EFXRF-1/0 * DNIS: 8729306 * C SID: 856 858 2167 * DURATION (mm-ss): 10-48 



Jul 24 04 05:22p 



Jessica Costa 



(856 J 858-2167 



p. 15 



US Patent Application Serial No. 09/921,022 

Amendment Dated 7/24/04 

Reply to Office Action Dated 3/24/2004 

output signal driven onto said output pad of said integrated circuit using a step- 
controlled edge transition . 

19. (Currently Amended) An output driver that drives an output signal 

d i g i ta l o i gna l on a nod e of an integrated circuit, comprising: 

a first field effect transistor (FET) device characterized by a first threshold 
voltage of a given polarity, said first FET device having a source connected to a 
voltage source, a drain connected to said node output pad of said integrated 
circuit , and a gate coupled to a driving signal; and 

a second FET device characterized by a second threshold voltage of said 
given polarity and different than said first threshold voltage, said second FET 
device having a source connected to said voltage source, a drain connected to 
said nodo output pad of said integrated circuit , and a gate coupled to said driving 
signal. ' 

20. (Currently Amended) A method for reducing the slew rate of 
transition edges of a digital signal on a nodo an output pad of an integrated 
circuit, comprising: 

connecting a source of a first field effect transistor (FET) device to a 
voltage source, a drain of said first FET to said nodo output pad of said 
integrated circuit , and a gate of said first FET to a driving signal, said first FET 
characterized by a first threshold voltage of a given polarity; and 

connecting a source of a second field effect transistor (FET) device to said 
voltage source, a drain of said second FET to said node output pad of said 
integrated circuit and a gate of said second FET to said driving signal, said first 
FET characterized by a second threshold voltage of said given polarity but 
different than said first threshold voltage; 

wherein said first field effect transistor fFET) and said second field effect 
transistor (FET) together operate to control the slew rate of said output signal 
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driven onto said output pad of said integrated circuit using a step-controlled edge 
transition . 

21 . (Currently Amended) A method for controlling the slew rate of 
transition edges of a digital signal on a n od e an output pad of an integrated 
circuit, said method comprising the steps of: 

driving a gate of a first field effect transistor (FET) device with a driving 
signal, said first FET device characterized by a first threshold voltage of a given 
polarity and having a source connected to voltage source and a drain connected 
to said nodo output pad of said integrated circuit : and 

driving a gate of a second field effect transistor (FET) device with a driving 
signal, said second FET device characterized by a second threshold voltage of 
said given polarity and different than said first threshold voltage and having a 
source connected to voltage source and a drain connected to said nod e output 
pad of said integrated circuit; 

wherein said first field effect transistor (FET) and said second field effect 
transistor (FET) together operate to control the slew rate of said output signal 
driven onto said output pad of said integrated circuit using a step-controlled edge 
transition. 
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